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[If 3 ] BB^OE^J*-^ 1 *?>jt£g#-J§- 5 9 3-5 9 8 

lit 5' wmmffi.&z^-Yt&m.m*%h\~*s<v~-?-zy{iLx 

v^if 1 ~ 3 \t*-rtLfr 1 ^cfBifcO^ * -o 

[if^6] 5' $mmm$L*^-h*i-&mm<D±mi l z7°u*~-?-zsgLx 
v^»*tg i ~ 5 ^fti^ i ^cieiso^ ? - G 

- v ;i/ R N A o T > ^ ? > X b V - A >y * t; IB?!I h JBMtt * #f & 3&*@B?!l 
LTv^ff jfcjg i~6 \t*-ftifr 1 JgfcfBJR?)'^ * -o 

( i ) Bams** 3 - v+zmsfr*m&A,iswttm 1 ~~ s v*r*t* 1 ^kb 
(3) igmumzmigtDj&mx (iiTHtgmaf^Hsigo 
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[0 0 0 1] 
[0 0 0 2] 

tef:Wra£?I±£-f &^-&-KJi, lac, trp, tac, gaK a r a^O 

«n^7f , )t77-yT7<0RNA* ,| J ^ ^-^IciSf^^tt^yn^- 
^-^flJfflL^p ET-y^fA (y/^'^or^ (Nov a gen) tt^) 

train > mm pET-^fA(Di^ t7rna*° 

[0 0 0 3] 
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[0 0 0 4] 

v^jg (2 o~3 or) x*ni t^m^M<o§tmA^mui-h^t^m^fi 

[0 0 0 5] 

— If, M%tMMM<Dj:Mm<VigmUm* 3 7Vfr*b 10-2 OtfcffiTS-fra 

lOffiteLt) (10^1) Ufl-»t«>*L % ilfOietiifCli, Cs 

p A, CspB, CspG, s dA%t*&mfbti& (fEmfcXIfcZ, w 

f^F-O 7° n ^ - * ~ £ f ij# 1" & £ <h & *LT § „ 
[0 0 0 6] 

c s p Ailf5 : ?-?:fflv^^'fg:^#TT^am#:®eK^^{±> _L*£o J: ? 

(1) c s p AitfS^ib^$tt^S?iRprtg^mRNA«^^^r-r^C s p 

ffifE# 2004-3010771 



4$gg 2002-359956 



Agfif^n-KLt^v^ £ *)*#:ift&C{i> C s p A§6K<£>N3dM 

CE (low temperature-dependent antibiotic effect of truncated cspA expr 
ess ion) %)%;tV%-i$ tiX\,*& 0 

(2) c s p Aitfc^lS&n K>^<b 1 2j&STit<£>fi«Kf±, 1 5Mj4^ 
^^^>Xh'J-A*'>^7 (downstream box) t mtfi^WM^ «9 , 

(3) c s p Ait^mRNAO^P^^^IB^n K^tT-K^ 1 5 9& 
[0 0 0 7] 

#n±is (1) os&mu c s p Amtt*mm\.TEmv>m&&<Dfr*mm 

[0 0 0 8] 
[0 0 0 9] 

myo<7) i ®.%zmMizi-2>M&frt>, cspAt^5' wmmffl&zitmLtz 

[0010] 
[#^m 1 ] 
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HiK2rHB§9 0/0 9 4 4 7^>7k7 h 
mm^fflsg 98/27220 W h 

HWJ«3] 

5 6 5 4 1 6 9 ■^■^S 

[#fp^:m4] 

@BS42rM&9 9/2 7 11 7^V7l/y h 

EHMfcfc* 1 1 

zS^-i-fr 7f7 ^zV^r^y- /<>fjJ-nS>— (J. Mol. 
Biol. ) , 118 94 tl 13- 1 3 01 (1986) 
WWW&K 2 ] 

9 J-> (Gene) , §5 6f, ^1 2 5-1 3 51 (1987) 

;V A^r'Jtny- (J. Bactriol.) 

> f 178^ $4 9 1 9-4 9 2 51 (1996) 

9 J*-1rfr Or? /^fVtni?- (J. Bactriol.) 
„ fl7 8t> §2 9 9 4-2 9 9 71 (1996) 
feMHW&lfc 5 ] 

7ny-fr^^X Or? -9 s •f-S' a ■*-/!/ r#7*3- ^ 
^.x^v-X -9 s USA (Proc. Natl. Acad. Sc 

i. USA) > §87 4 §2 8 3-2 8 71 (1990) 
[0 0 11] 

[0 0 12] 
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[0 0 13] 

[SRJB £ fflkt Ztztb <D^m 

[0 0 14] 
[0 0 15] 

L<{±^^^$tL^ 0 4$K#M&g$«fcLTte, E^J^E^J#^1 
tt^^lflf c s p Astfg^-4»^^*#-^ 5 9 3 -5 9 8 \z&M-t %>ffi$L\z$Z9kifi 

[0 0 16] 

tLTmim<vmm^2, 3, 4n^$tL^»m3iE^io5' MnRSfttaqstif 

[0 0 17] 
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7/ 



[0 0 18] 
[0 0 19] 

(1) B&sesc^- K-t^a^f-sra^/f^ioi&wo^^^-^a^* 

(2) #e>*LfcBK<EiM*:*JSF**r*x«, 

[0 0 2 0] 
[0 0 2 1] 

#ElJ8ll#fc;fev>T fcJi&Sfe (DNAXiiRNA) ±©*£|fiH*»1- 

o #g§*B#fc:fB1fttf> l~mRNA05' iilRf^J DNA^fcOfi 

KLtv^V>it^V^ 0 mPtO^*B#H^v^rt±^««: T5' -UTR ( 
5' -Untranlated Region) J tmMt 2> t&&2> 0 Srjo, #tC©f«b£v>|£») 5 
' -UTRtttlicspAiiS^mRNA, *&v>tt£*Lj&^ag$*ifc&0 

[0 0 2 2] 

#SI§>ifcf6ffi$*L*^ 3-;VK'>3^IfifmRNA<0 5' -UTR^n- 

KUv>4|M"C*4o «W3-;VKy3 y ^S&MABrF (cspA, c 
spB. cspG, RZfcs&A) H(iCl^^#m«J^l.ffi^tL-Ci3^ [J. 
Bactriol., f 178t, I4 9 1 9-4 9 2 5I (1996) , J. Bactriol. 
, il 7 8^ $2 9 9 4-2 9 9 71 (1996) ] . Zflb(Dfflttfrt>& 
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AO 5' «Ci0 5' *«iR«i**#ilOi-*ii:twJ: *K RmRNA*»?>ie 

s^^aiR^fiza^T-ee c a * ? n a a „ 

[0 0 2 3] 

* - tt±IBfcBlfB $ fttz =r - ;v K v a y ? jSfiH*^i£3fc<*> 
5' -UTR£n- K-t*«i**«ffl-r«C:i:^S*^ ^IIcspA 
»^ft*0*>O**igSitc«ffl-C§a 0 ^Jimc s p AitfSTcomHiE^lJfiG e 
n B a n k mttT- * ^-yUCgtfc^M 3 0 1 3 9 t Itl^ $;ffl £ *L 

^SS?ll£-g&3&:^L*:5' -UTR^nct^l, M£ifH^^^9 
9/2 7 11 b ^m&Ztltz-f^XS. KpMMO 4 7, pMMO 

4 8mteffl$2fifzc s p AaHS^fiSfeS' -UTR £3- Ki-&«i*t«ffli- 
*itm* 8 ±fB7*^** FpMM0 4 8(:§^^lIc spAitfs 
^fcJfeO 5' —UTR Kf *tttt0jfr£E?)| ^@B^iJ#^- 5 o £»E 

^!J{±. ^IS^M^JK&^T^fflSift/CV^T^X^ KpCo 1 d0 8NC2c?)^ 
#ttv^ 5* -UTR£rr- Ki"««i*©ttafeEyiJ t |WJ— C&& 0 
[0 0 2 4] 

JlhLTfi, 5' -UTRO^rLTV^i5:S#^^^^|&m^^-r*f^ 
[0 0 2 5] 

^HfB c s p AitfS^Etj^O 5 ' - U T R @E^0^^1B^iJ#-^ 1 ft* 
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t&mZMK&^X, 584-593, 598-608 (DW®X^*i*?*l 

5 9 3 -5 9 8) > 3gL< f»H£^A£ *U: 5 ' - U T R K33if& lftf2^JtK 

[0 0 2 6] 

&-g-$*i& 0 tfA^Mi: Ltli, 1-10 omm, ftt L< ii 3 - 6 Ot 

J: W£ L< &8-4 0M^X«^ti-5o 
[0 0 2 7] 

^*-pCold08s2 > pCold08sl2, pCo 1 d08s32 

* * - \,z^t ti& 5 * -utr (Dm.mw.rn zzti^timmvm&m^ 2,3. 

4 KTFiTo 

[0 0 2 8] 

_hfBtf\ #3&9§ £ •? fBR $ , * -r A n <Dggit#*l» $ ttfc 5 ' -UTR 

frfr-^ (il^tl-^^, 5' -UTR^n-Kf^DNACov^ ^itcn 
- K£*L&mRNA«M1-&-^#^£«^U A|fl|:ffiSntfil$ 

[0 0 2 9] 
[0 0 3 0] 
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10/ 



<tffa0 5' -UTRfi, ^mv)^? t-Kte^xte-fu^-t-tUW^mte 
^^Kstfe^fi^O-Zn^-^-, tfiJxJf c s p A, cspB, cspG, cs 

ifi^o -Xmm&^t LTfflv^^t^Cli, lac. trp, tac. g 
aK ara|^yn^^Jfm:^ J t-^o 
[0 0 3 1] 

[0 0 3 2] 

PT.G) ©fI(:iotfoil«L N *-*-£ffcM ansr 

1 a c j-^U-f-izMLXlt 1 a c I Q LTV>T i> X v* Q 
[0 0 3 3] 

> 1 6 S ';^V-^;VRNAC0 146 7- 1481 O&SKT h 'j 



tbliE# 2004-3010771 



($m 2002-359956 



^-Vl 11/ 



m^-?^ ki± a wss ^stt^^^b^ v^ar^^* or & o r * v> 

9 ^x^M^n/c^^r^^c t^r^^,o ^m^Soffl^^fUffl^^^ 

Hi s — T a g) ^FfrPT-j-y-S- >7>^7x7-b* (GST) 
[0 0 3 4] 

Y-r&mtt* u m?^*^ Kr;is&a±£BS? 

[0 0 3 5] 

^Jti^tr^tj*)^ «9 oaiftMSSCo^-4^^0 t^or^Eo sifts 

^^1:^Lr|WI^#^i^$tL7tSfi®^ll^1-^><r ttfXZ&o ^-9 Lr# 
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[0 0 3 6] 
[MM 

tit, ^mmm^mmom^o^, y^** k?>»*l mmmmmit^t^ 

1 9 8 9^> K ^ "7° ] J ~> ?f 

HJ-|£fi\ T. v-7r^ (T. Maniatis ) kSlfe, ^n- 
=-^7'. T 7**7 MJ — -7^-^-T;V|| 2 Kg (Molecular Cloning : A Labora 
tory Manual 2nd ed. ) KIBSRO^ftK* ofc«, SK, £lT^t^7^^ 
flUlfcti* «pJC|BlftO*v»|R0*»«JMl 0 9*1t£fcU 5 0/<g/ml<7>7 
>fcfv"; LB*S% 1%. mm*.** 0. 5%, NaCl 

0. 5%. pH7. 0) **v>lif|B^i:i. 5%<0«^£j&nx.@ / fb$-££ 

[0 0 3 7] 

##M ^7X5 KpCo 1 d08NC2(?)ii 

BBK2jEI3I9 9/2 7 1 1 7f/^7V^ KOgB|Rtw36-^§ % Escherichia co 
li JM109/pMM047 (FERM BP-6523) ^#$^^9^5 Kp MM 0 4 7 SrffiH 
*t#fc UpCo 1 d08NC2 Ltz 0 7*7^5 KpCo 1 d08Nc 2 

' t±, ±Sfcfl!J: >3JH#K 1 a c^/n^e-*-, 3fcSE$tLfc^JI&Wc s p AsfrfcM 
*5' -UTR, ^n-->^t-f >S:ftS7"7X^ Kt^^o ttz, 

mm-f^XZ Ktt* 1 a c IftfST, 6S'J**V-7^RNA*t« 

[0 0 3 8] 

5fe&60fl 1 P Cold08s2^^ -0«aS^SSKI&»OlfeSt 
(1) y^T,^ K^^^-pC o 1 d 0 8 s 2 <D%m 
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Tf&D&fcK&W 1 fB*c?)79 ^n*pCold08NC2(?)5 , - U 

KpCo 1 d 0 8NC 2 £#IM£ It, M^'fv-Sp 2 0 F W 
^'fv-CS P t e r R (^-fv-Sp 2 0 FWC S P t e r Rtf>*l^IB 
^Ji^^L-ftLEyil^ByaWe, 7K^1") ^fflv^TPCR^o^o 5 0 

ngOpCo 1 d 0 8 N C 2 > 5/ul<DEx Taql®^ 8/zlOdNTP 
fMi&WL, 5 pmo 1 (D-fy^^-S p 2 0, 5 p m o 1 <7>7"9 A *?~C S P t e 

rR, 0. 5/^lOTakara ExTaq # 9'*>f ^*±§£) &#n;^ 

ft) , 5 51C, 1#W (^7^f7-<07--'J>^) , 7 2t), 155-M 

*&3% (w/v) 1M£T#n-*m^Mfr£^&o7^ &3 0 0 bp<Z>ii 
flSDNA«fM-*^J: «9»iiiU £*v£5^ 1 OMBtK^M^ LTJfi|l®rtf-S C 

[0 0 3 9] 

2 0 RSt>75-f7-Nh e F 2 (*/9>f *r-S p 2 0 R 
h e F 2 ^m^SS^J fc^-TtLlS^M^SE^J^ 8 . 9 Ktk1") £ffiv>T 
pCo 1 d 0 8 *mmt LtcPCR*ffiWl<D0kft-eft%:vfco d^PCR^t 
£*£3% (w/v) m,^tkm £fr & o 7^£, i&15 0bp<Z> 

JfttDNABffi-fcr^J: ^ffilU 5 y« 1 <7)M7fc^«tT, it«Wf>i- 

SNfcUo 

[0 0 4 0] 

COi^tCLT^'btLfciiilil^fitSCtSNO'etL'rtLl ^ H:5/< lOEx 
Taqllil> 5/u 1 O d NT PM&mZMz., mMfc*1mz-X£:m* 5 0 /* 

i tUo -eo^9 4r> i o^r^nf&u 6 0 55f*wtT3 7t:tt^ipu 

£ib^3 7°C-ri 5^Pb1^^L^o Cl^tco. 5j«10Takara Ex T 
aq£iDx.T. 7 21C-C3^»t^o 
[0 0 4 1] 

LX'&bti?zR!£m^tiJf1?l5 pmo l^^'fv-Nh eF2> ^7 
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5^ l©Ex Ta qjj8»^ 5 p lWdNTPM 
^rijnx.^ ^m7K?riJnx.-r^:S* 1 0 0^1 tLfz 0 :«*:oK9 4t, 
l#fffl> 5 5*C> 15frHU 7 2*0, 2frm*lVl9*'t't2>3 
CR*HJ6Lfco i^PCRMM* 3 % (w/v) jSSt^T^n-x-em 
*C*I&Lfcfc* 1)4 0 0 b p<Dm%VNAWrft*7^£ DfflftU Zti*5,u 1 

(DvmfcKmm u m^m^ s P 2o-itu:o 

[0 0 4 2] 

S p 2 0 - 1 ZtiUmSffiN h e I . E c o R I i> K * U **fcft) T? 
2m?mbt> ^L3tDNABf>t*l%fitt^T^'n--x«^tt'C^J>ai^ W 
mmWihtZo £Offi$!JDNA$ftf-£Nh e IS^E c o RIlfMUpC o 1 
d0 8^U DNA7^fy-V3^7f «rfflv>tl 

nn-^^^xO^lIU DNA~>-*^>*£fT&v\ IEL < P C R 
JtW^AStLfcT^X^ K*S^U <1*l£ p C o 1 d 0 8 s 2 t$r%,Lfz 0 
Z.<Dp C o 1 d 0 8 s 2 fi. pCo ld08NC2O5'-UTR (E^OR 
79#*5, lact^-^W?Wi+UU) <7>+12 0~+l 
2 lWBt:5'-GAGCGGATAACAATTTCACA-3'<OMiB^ ( 
W&m^l 1) tWAS^TV*;*, £Ote1EW:E^OE^J#^l fc^L 

rt: c s p Am*=?-V>)MM&&lV>m.m%r J t§r 5 9 7-5 9 8 ili:ffiSt5) o P C o 
1 dO 8 s 2^^$tLT\/>^5'-UTR<7)m»iS^J : l:iE^J#-^2^-to 
[0 0 4 3] 

(2) ssjk&sub^;** ko*k& 

(2) -1 7*9*5 W^-pCo 1 d 0 8 s 2-GFPOfi 

TpCold08s2 7°?* 3 KpQB I 6 3 (?#^>f 

ft) ^iltU> W^^v-GFP-FS^-fv-GFP-R (7"9 
^-GFP-FWGFP-R (D^WM^^^^WM^WM^ 1 1 „ 
1 2 C^t) ^V»tP CR&^T&ofco 50ngOpQBI63, 5 1 <^E 
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x Taqlf$, 8// l^dNTPS^ Wtl5pmo lO^'fv- 
GFP-F, ^^-GFP-R, 0. 5//l<7)Takara Ex Taq ( 
ZiJ^^Jirfom rnm^m^X^Mt: 5 Of* ltLtz Q ZvRfcffi. 

t:ov^9 4lC, 5 5TC, 7 2T\ 1 1 

3 0t^f^;K?)PCR^|lftLf;o uOP C RK)£»OR)£*^t?: 3 % (w 
/v) ft»ji5CT3!rn-X«^aaft«:ff*ofc^ »7 0 0 b pOGFPitftfS: 
^■tplii(gDNAWf>T-*y^J: »)»t*U -tt^ 5 1 <0«W*fc:JKi« Lfco 
DNAifr^EcoRUXbal (^y^Utttl) t2iiftU 1 96® 
St^Tjyn-^m^ift-e^m. fflffiaKKLfco »»LfcDNA»fM-fcEc o 
R IWlb a Itlftl^pC o 1 d 0 8 s 2 £r!^U DNAy^^-ya 

, Cltt^p Co 1 d 0 8 s 2 -GFP ^^Lfco jWJ^tc LT 5 ' UT R 

^OtfAIE^JO^^p C o 1 d 0 8NC 2 &CG F P«^&^tr^i|>SDN AKIfit 
pCo 1 d08-GFP£ L£ 0 
[0 0 4 4] 

(2) - 2 W^-pC old08s2-H29 6« 

M6S^n- Kl-^a^S:, TfBOHfef^lc J: i)pCold08s2 £«L*& 

*S#fHl5 1 9 8 4 2 3-§-fc:fB*W>7 p 9;*$ Kp CH 1 0 2 Irili: IT, 
9 6-F^-/7^f-7-H2 9 6-R (7°7^*7-H2 9 6 
-FM2 9 6-R^a*E^JSr^-*LWE^Offi3?!l#^l 3. 1 4 K^c-f 
) trfflV^-CPCR^^f^o^o 50ngWpCH102, 5/t lOEx Taq 
ffiffffiU 8 ft lOdNTPfll^ W*i5pmo 1 ^7°7^v-H2 9 6- 
F, 7°7^v-H2 9 6-R, 0. 5/ulOTakara Ex Taq fcill*. 
> mmfc*Dtiz-X<£m* 5 0/z l tU 0 uO^H:ov^9 4t, 1#ISU 
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JgL/io ;<OPCRREIM^3% (w/v) l&ILSTtfn-xm^lfr^T 
^o^f, ^71 k b pOiiflilDNAiff^^r^J: Offi^t> Zfr* S f* \ <DWM 
j^zmm^tzo ^ODNAIfit^EcoRUBamHI (*#^W:**±§D 
-C*2m?MtU &$;L£DNAIIfftt-£ 1 %®S6^T^n-^m^Hl-e^im> 
ttttJ^t^o iSltH2 9 6atf^*^tfDNA|ff>T-tE c o R I RZFB a 
mH IT^bLTtp C o 1 d 0 8 s 2 fcrM^U DNA7^-ya> + 7 h ( 

^j&m j m i o 9 *i&&xm u *<o^%wm-* r > y > lb«^ 

J.V^«rtfftv\ iEL< PCR&Wi^AStLfcT'^S KtlKU -Ttt&p 
Co 1 d08s2-H296 fctfr^Lfco £fc> |S)^^ LT 5 ' - U T R^<£># 
A@B?iJ?>&v>p C o 1 d08NC2CH2 9 6 mfS^£^fr:J#i|iiDN A$fJf 
*MpC o 1 d08-H2 9 6 t 
[0 0 4 5] 

(2) -3 75;** F^^-pCo 1 d 0 8 s 2- 1 a c^ll 

p-ITJ* Y 9 sy-> tf (1 a c Z) jS^PSr-g-tf/^^^ Kp KM 0 0 5 (1 
9 8 3^, -3.-3-$'7# , ? r 5 v <7-?V7,Wft, #±jEJH)H^x -i-^X^ 1 ;^ 
^-t°a.V-V3^ ^-y x^yi/? ->3 >^ #1 5-3 

21) £BamHI, Sail (9 iJ ? *VM) X*ffiitfk, 1 % (w/v) 
®»&T3!rn-*m*iM&*fT&V^ 1 a c za^*^trDNAWfM-«:^i 
^JftmLT-tL^S// 1 <7)^m7jCH^L7to i«DNA|f)ttBamHI 
S.t>*S a 1 I "CffiKtLfcp C o 1 d 0 8 s 2 U DNA7^->3^ 

0 ^ 1 tffl^t^if JM1 0 9«r^S«gJfeU WR^«r7vey'; 

IKL, d*L£p C old08s2-lac infr^Lfco 4^ IWtff KLT 5' 
-UTR^OflrAE?!l<0fcv>p C old08NC2i:iac za^Sr^trliffil 
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DNA8ffi-£&*&*p C o 1 d 0 8 - 1 a c t Lfz 0 
[0 0 4 6] 

(3) ft&Momb 

(3) -1 pCold08s2-GFP> p C o 1 d 0 8 s 2-H2 9 6 ^ffl 

mmi- (2) -1RV (2) -2t?ft«LfcpC old08s2-GFP 
N pCold08s2-H29 6 Rt^ltlSStSafc LTp C o 1 d 0 8-GFP, 
P Cold08-H296 ^ffiv^t^ ^clfBL 2 1 (/A'yx>|i|) 2SltFC 
L8 3 t7 /^f'Jtny- (J. Bactriol.K 

Ml 8 ^90-9 51 (1 9 9 8) ] JiTOLfco ftbtitiJ&nim 

foZ^jX^ti5 0 g/m 1 ©7>^>y 2. 5 m 1 ?>L BrlgJtfUCgMi 

U 3 7tt-BfeIH^iL/:o £0^&&-€-*L-m3m 1 
% (v/v) foilU3 7t:T'ti^tU SWD 6 0 0 nm=0. 

2{c^L7t^-e. igmumzi sickwci 5^m«aiLfco -eom. «fa 

IlmMC^^J:^:i PTG*inx.> <£0 t £ *&3liag£ 1 5"Cfc«*>2 4B# 
W!Rfc'5#*Lfco mm (OD 6 0 0 nm) im&Llzfc 2ml^»l 
'Critic <£ 19 10 0^1 OfMiSiiK ( 5 0 mM h'J X«fl, 

pH7. 5, 15 0mMMt>'J^A) >CJR» Lfco tWIBO»jR^e>J(Cffl U 
Tit 3 . 7 5X106 «OlSSS:^lwffl^"r*JK«^*^-tL^tL 1 0 % S D S #v 
7* >;^7 5 Htatikl&fc'ftU mCBB (^vy-^J'JT^h^H 
J: «9 Pk& Ltz^ M&*ft £ o (SDS'fV7^';;i'75 K^m&ftl&tt 

al Lab ver. 1. 11 (Nonlinear Dynamics ttiH 
) KJ:&iiffe##f&fTV\ G F P> H 2 9 6 ^riX^fKO^MM^M. Ltz 0 Z<D 
&Wz£ *)'&btlfz, p C o 1 d 0 8 s 2 -GFP. p C o 1 d 0 8 s 2 -H 2 9 

<0^pC old08-GFP, pCold08-H29 6^)^C0^Mi"^^ 

[0 0 4 7] 
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mi 





pCo 1 dO 8 s 2 — GFP 


BL 2 1 


1. 


5<£ 




CL 8 3 


2. 




p Co 1 d 0 8 s 2-H2 9 6 


BL 2 1 


1. 






CL8 3 


1. 


5« 


♦ : H#«¥tFf(O^A^#W^nS p C o 1 


d 0 8 s 2^ P 


— ^frCDS? 


iSi/pC 



o 1 d 0 8 ^ d — ^^CO^^S: 



[0 0 4 8] 

il(:gLf;J:^:, S D S * »J 7 * V *T 3 K$*/HWf«>tt*^ 5'UTR 
13 2 OMOjfA^^p C o 1 d 0 8 s 2 * -£fflv*TfNKS*tfc* n 

pCo 1 d 0 8NC2 0fc<P*±III&S£E*«:;£L"CV>;fc 0 
[0 0 4 9] 

(3) -2 pCold08s2-lac ^fflV^cHii^i 
HJfe^l- (2) -3T^IU:pCo 1 d 0 8 s 2- 1 a cRZfitmmt 
UpCold08-lac»t, *J}§mB L 2 1 R&C L 8 3 £5£SCSfci& 

5ml©LB«ttK»aU 3 7 TC d ^*bfc 0 -T O^ifc^tt-T 

tL3mlorai:^«llcl% (v/v) foHLT3 7 < C^i:d^U »JR 
^OD6 0 0 nm=0. 2 LfcHjR-C— 81^ > 7 V > FLfz^ mmum* 
15tt:Tlfri5*|IIJflyftUo -e<7>m> »iElmMi:4*J:^:iPTG 

?>»H«lWf<0 3 7C«tftKO««tt3l»R«, 2 4i»nWfcKiJ-v^i;>^$*i 
^fl*l»i:ltl 9 7 2^ Ts-fV^r /wt- 

';-|&fi\ J. H. ^9- (J. H. Miller)!, 
f> -tV*^- *3 5 2^3 5 5JO-IBfcO2Fft-C0-- 

#9* tff&14<aM5t£fTfcv\ *<0»**^2£jFL;fco 
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[0 0 5 0] 





«± 




mm 3 mm. 


R$*2 4I$|1Q& 


p C o 1 d 0 8— lac 


BL2 1 
CL8 3 


10 110 
6 9 7 1 


4 9 5 1 0 
2 8 5 1 4 


8 5 5 5 0 
3 15 0 4 


pCol d 0 8 s 2 — 1 a c 


BL2 1 
CL8 3 


9 151 
5 17 2 


6 6 3 1 4 
5 6 0 2 8 


119 7 7 0 
7 2 4 5 9 



[0 0 5 1] 

o P Cold08s2-lac p C o 1 d 0 8 - 

1 a c ^n^O 1 . 4 IS : BL 2 1) . 2. 3^ («± I CL 8 

3) <D/3-jf7? h^y-^mH^^LX^fz 0 
[0 0 5 2] 

2 pCoUOSsU, P Cold08s32^ 9-<OW&RX( t & 

(1) 7^9^^ K^**-p C o 1 d 0 8 s 1 2^<? ?-(DMm 
y7^v-S P 20 FX^'fv-CS P t e rRCHt, ^-f^-S 
p 1 2 F, ^-S p 1 2 R (^^-Sp 1 2 FR&S p 1 2 ROtl 

±IB^>Hife^l- (1) ##MlfEm^7°9^^ KpCo 1 dO 

8NC205' -UTR^n- Vir&ffiMK 1 2&3IO#A&*ri**AS*L;fc7 p 
7XU\ P Cold08sl2 fcflHSLfco 
[0 0 5 3] 

iOpCo 1 d08 s 1 2(i. pCo 1 d08Nc2O5*-UTR 
(OW&m^ 5 ) <3 + 1 2 0-+1 2 l©Flt:5'-ATGTTTTGTAGA- 
3' (W^m^rl 7) <7)^ifi^J^#A^tLTV^ 0 P Cold08sl2^ 
^$*i/TV>& 5*-UTRO^ife@B^iJ«:iB^!l#-t3 Kjj^o 
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10 0 5 4] 

(2) ^7X5 W^-pC o 1 d 0 8 s 3 2^**-<£>1fttg 
^7^-Sp20 FMV7^v-SP 2 ORl^X-t, 7°7^f-7-Sp3 

2F> 7"7^-Sp32R (7 P 7^7-Sp32F^Sp32R<?)tWJ 

1 - ( 1 ) <7)^^tcta£v^ 1 |B^O7 0 9X 5 KpCold08N 

C 2(7)5' -UTR£3- Ki"*«Hfc»=3 2m^O#A^^A^tL^-7°9X 
U\ P Cold08s32 Lfco 
[0 0 5 5] 

^ P Cold08s32li, p Co 1 d 0 8Nc 2<7)5'-UTR (mm 
<7>mm^-5) W+l 2 0-+1 2 10f^:5'-ATGTTTTGTAGAT 
TTGAAAGAGTAGATTAGTA— 3' (@E?!J#-5§- 2 0 ) <D&&mW 
#X$ttTV^ 0 P Cold08s32 K&GZ flX 5 ' - U T ROMI2 

m@e?lJ#-t5K7jvr o 
[0 0 5 6] 

(3) ^9^.5 F^^^-pCo Id08sl2-H296, P Cold08s 
3 2 - H 2 9 6 <DW^ 

nmm 1 - (2) - 1 ^ifimo#^ic * h 2 9 eit^tr^tf^ ub P 

ODN AilfJt ^11 UEcoRUBamHIt2 MM-fb U 1 %mk&TJf 

u-7,%%mhx*frM&, M&mmL?z 0 ^mmDNAifrJt^E c 0 r irv? 

BamHI TtMitLfz pCo ld08sl2£fc»ipCo Id08s32 
U DNA7^-ya^7f (?J]y^4*tem) *m^xm&Lfz 0 Z<D 
>K£«^fflv^*)iI J M 1 0 9 ^fffstt> *<Dfm&m* 
£T>t^>'J >*&tfLBm^$l-tr*tkii2*ttZo WbiXtzziV-~-frb'?7 
;*^K£Pt!iU DNAv-^V^^T^^ IEL< P C Rj^tfrt ? #A£ ttfc 
Kfcjl^U Ctt^^-etL-TtLp Cold08sl2-H2 9 6, pC 
old08s32-H296 tfa%,Ltz 0 
[0 0 5 7] 

(4) pCold08sl2-H296. pC o 1 d 0 8 s 3 2-H 2 9 6 ^1 
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( 3 ) "Vfmvt: pCo I d08sl2-H2 9 6, pCo Id08s32- 
H2 9 6RV*}tmtmt UpCold08-H2 9 6 &JBv>T, «IB L 2 
1RVC L 8 3 ZMMmmLtto nbtitiMn&& / fc* J tft J ?fr5 O^g/ml 
<D7 ^tfvU >£^tf2. 5mlOLBWfSL, 37^-^^^* 
Lfco ^0^#^*^tL-rtL3m 1 OlllC^Hfetc 1 % (v/v) fotILT3 
7 < CT?igi:?Jt«U »'OD6 0 0 nm=0. 2 L£B#£T\ 
* 1 5 °CKTlfX 1 5^^L7to Z<Dfe, fci&m 1 mMI^^J: ^CIPT 
GZDUz.. -e-O^^^zam^ 1 5°C^-t>2 4B#F^t^^«L^ 0 ^Ht 

#^tL^#mico^-c, ^ife^ui- (3) -lK&nn&mz 

K&lf&K2 9 6 0|§^4^^*L7 , io Cl^* J: >9 #<b tL/c, P Cold0 8 
s 1 2-H2 9 6, pCold08s32-H29 6 jtm^X 
&&^Sim5£*£> 5'UTR^A^)^pCo 1 d 0 8-H 2 9 6<Di> 

[0 0 5 8] 
[^3] 



^3 





pCold08sl 2-H2 9 6 


BL 2 1 


1 . 


3B 




CL 8 3 


1 . 


5B 


pCol d08s3 2-H2 9 6 


BL 2 1 


1 . 


4© 




CL 8 3 


1 . 


8{£ 



XZ&mm- : m&fmr<V&%:frhg.m&nZ P Cold08sl2 £*:tep C o 1 d s 3 2 
a~>fc(0&$L&/pC o 1 d 0 8 f o —>fc<Dmm.M 



[0 0 5 9] 

S D S 7 ^ V ;V7 5 Ky^HlfO^^ 5'-UTR4»^12, 3 
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[0 0 6 0] 
[0 0 6 1] 

SEQ ID N0:2 : Modified 5' Untranslated Region of cspA Gene 
SEQ ID N0:3 : Modified 5' Untranslated Region of cspA Gene 
SEQ ID N0:4 : Modified 5' Untranslated Region of cspA Gene 
SEQ ID NO: 5 : Modified 5' Untranslated Region of cspA Gene 
SEQ ID NO: 6 : Synthetic Primer for PCR 
SEQ ID NO: 7 : Synthetic Primer for PCR 
SEQ ID NO: 8 : Synthetic Primer for PCR 
SEQ ID NO: 9 : Synthetic Primer for PCR 

SEQ ID NO: 10 : Synthetic Nucleotide inserted into 5' Untranslated Region 
of cspA Gene 

SEQ ID NO: 11 : Synthetic Primer for PCR 
SEQ ID NO: 12 : Synthetic Primer for PCR 
SEQ ID NO: 13 : Synthetic Primer for PCR 
SEQ ID NO: 14 : Synthetic Primer for PCR 
SEQ ID NO: 15 : Synthetic Primer for PCR 
SEQ ID NO: 16 : Synthetic Primer for PCR 

SEQ ID NO: 17 : Synthetic Nucleotide inserted into 5' Untranslated Region 
of cspA Gene 

SEQ ID NO: 18 : Synthetic Primer for PCR 
SEQ ID NO: 19 : Synthetic Primer for PCR 
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SEQ ID N0:20 : Synthetic Nucleotide inserted into 5' Untranslated Region 
of cspA Gene 

[0 0 6 2] 

SEQUENCE LISTING 

<110> TAKARA BIO INC. 

<120> Vector 

<130> T-1805 

<140> 
<141> 

<160> 20 

<170> Patentln Ver. 2. 1 

<210> 1 
<211> 1209 
<212> DNA 

<213>Escherichia coli 
<400> 1 

aagcttcgat gcaattcacg atcccgcagt gtgatttgag gagttttcaa tggaatataa 60 
agatccaatg catgagctgt tgagcagcct ggaacagatt gtttttaaag atgaaacgca 120 
gaaaattacc ctgacgcaca gaacaacgtc ctgtaccgaa attgagcagt tacgaaaagg 180 
gacaggatta aaaatcgatg atttcgcccg ggttttgggc gtatcagtcg ccatggtaaa 240 
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ggaatgggaa tccagacgcg tgaagccttc aagtgccgaa ctaaaattga tgcgtttgat 300 
tcaagccaac ccggcattaa gtaagcagtt gatggaatag acttttatcc actttattgc 360 
tgtttacggt cctgatgaca ggaccgtttt ccaaccgatt aatcataaat atgaaaaata 420 
attgttgcat cacccgccaa tgcgtggctt aatgcacatc aacggtttga cgtacagacc 480 
attaaagcag tgtagtaagg caagtccctt caagagttat cgttgatacc cctcgtagtg 540 
cacattcctt taacgcttca aaatctgtaa agcacgccat atcgccgaaa ggcacactta 600 
attattaaag gtaatacact atgtccggta aaatgactgg tatcgtaaaa tggttcaacg 660 
ctgacaaagg cttcggcttc atcactcctg acgatggctc taaagatgtg ttcgtacact 720 
tctctgctat ccagaacgat ggttacaaat ctctggacga aggtcagaaa gtgtccttca 780 
ccatcgaaag cggcgctaaa ggcccggcag ctggtaacgt aaccagcctg taatctctgc 840 
ttaaaagcac agaatctaag atccctgcca tttggcgggg atttttttat ttgttttcag 900 
gaaataaata atcgatcgcg taataaaatc tattattatt tttgtgaaga ataaatttgg 960 
gtgcaatgag aatgcgcaac gccgtaagta aggcgggaat aatttcccgc cgaagactct 1020 
tactctttca atttgcaggc taaaaacgcc gccagctcat aactctcctg tttaatatgc 1080 
aattcacaca gtgaatctct tatcatccag gtgaaaaata aaagcgtgaa acaaatcact 1140 
attaaagaaa gtaatctata tttctgcgca ttccagctct gtgttgattt cacgagtatg 1200 
tactgcacc 1209 



<210> 2 
<211> 164 
<212> DNA 

<213> Artificial Sequence 
<220> . 

<223> Modified 5' Untranslated Region of cspA Gene 
<400> 2 

aaattgtgag cggataacaa tttgatgtgc tagcgcatat ccagtgtagt aaggcaagtc 60 

tBf£# 2004-3010771 



#M 2002-359956 



^-v 5 : 25/ 



ccttcaagag cctttaacgc ttcaaaatct gtaaagcacg ccatatcgcc gaaaggcaca 120 
cgagcggata acaatttcac attaattatt aaaggtaata cacc 164 

<210> 3 
<211> 156 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Modified 5' Untranslated Region of cspA Gene 
<400> 3 

aaattgtgag cggataacaa tttgatgtgc tagcgcatat ccagtgtagt aaggcaagtc 60 
ccttcaagag cctttaacgc ttcaaaatct gtaaagcacg ccatatcgcc gaaaggcaca 120 
catgttttgt agattaatta ttaaaggtaa tacacc 156 

<210> 4 
<211> 176 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Modified 5' Untranslated Region of cspA Gene 
<400> 4 

aaattgtgag cggataacaa tttgatgtgc tagcgcatat ccagtgtagt aaggcaagtc 60 
ccttcaagag cctttaacgc ttcaaaatct gtaaagcacg ccatatcgcc gaaaggcaca 120 
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^-v': 26/ 
176 



<210> 5 
<211> 144 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Modified 5' Untranslated Region of cspA Gene 
<400> 5 

aaattgtgag cggataacaa tttgatgtgc tagcgcatat ccagtgtagt aaggcaagtc 60 
ccttcaagag cctttaacgc ttcaaaatct gtaaagcacg ccatatcgcc gaaaggcaca 120 
cttaattatt aaaggtaata cacc 144 



<210> 6 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic Primer for PCR 
<400> 6 

gtgcggataa caatttcaca ttaattatta aaggtaatac 40 
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<210> 7 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic Primer for PCR 
<400> 7 

tgcgcattct cattgcaccc 

<210> 8 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic Primer for PCR 
<400> 8 

tgtgaaattg ttatccgctc gtgtgccttt cggcgatatg 

<210> 9 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Synthetic Primer for PCR 
<400> 9 

gttttcccgc tagccaaatt gtgagcggat a 31 

<210> 10 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic Nucleotide inserted into 5' Untranslated Region of cspA 
Gene 

<400> 10 

gagcggataa caatttcaca 20 

<210> 11 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic Primer for PCR 
<400> 11 

Bum 2004-3010771 
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aagataacaa aggaattcga gtaaaggaga agaacttt 



<210> 12 
<211> 37 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic Primer for PCR 
<400> 12 

tctggacatt ctagattatt tgtatagttc atccatg 



<210> 13 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic Primer for PCR 
<400> 13 

ccatccatgg aattcggcta ttcctgcacc aactga 



<210> 14 
<211> 36 



&m 2002-359956 



^-y: 30/ 



<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic Primer for PCR 
<400> 14 

gaaaacctag gatccttatg tggaaggaac atccaa 36 

<210> 15 
<211> 52 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic Primer for PCR 
<400> 15 

catatcgccg aaaggcacac atgttttgta gattaattat taaaggtaat ac 52 

<210> 16 
<211> 52 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic Primer for PCR 
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<400> 16 

gtattacctt taataattaa tctacaaaac atgtgtgcct ttcggcgata tg 



<210> 17 
<211> 12 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic Nucleotide inserted into 5' Untranslated Region of cspA 
Gene 

<400> 17 

atgttttgta ga 12 

<210> 18 
<211> 52 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic Primer for PCR 
<400> 18 

atgttttgta gatttgaaag agtagattag tattaattat taaaggtaat ac 52 
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<210> 19 
<211> 52 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic Primer for PCR 
<400> 19 

tactaatcta ctctttcaaa tctacaaaac atgtgtgcct ttcggcgata tg 52 

<210> 20 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic Nucleotide inserted into 5' Untranslated Region of cspA 
Gene 

<400> 20 

atgttttgta gatttgaaag agtagattag ta 32 
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[Ktt] 
[Ml 

[»KI3] * t 
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ffi I A I I 11 



MJ#-5§- [302019245] 
l.SgH^^H 2 0 0 2^ 4R IB 



WIE** ttliiE#2 0 0 4 - 3 0 1 0 7 7 1 



